Introduction
Acute coronary syndrome (ACS) develops when there is a misbalance between supplying oxygen to the myocardium and the myocardium's need for oxygen. Unstable angina pectoris (USAP) is attributed to the group of patients whose electrocardiography (ECG) does not show any biological symptoms of chest pain, or the equivalent of ACS, and whose biological indicator does not increase (1) . The patients presenting with symptoms of chest pain or symptoms relating to ACS who do not have persistent ST-segment elevation but have pathological findings in electrocardiography (ECG), and whose Troponin I values are high, are defined as non-ST-segment elevated myocardial infarction (NSTEMI) (2) .
The evaluation of patients presenting with chest pain in the emergency and outpatient environment are completed using the combination of biochemical examinations that reflect clinical history, examination findings, ECG, and myocardial ischemia (3) . As ischemic biomarkers, sensitive cardiac Troponin I assays (with an ability of detection below the 99 th percent of a reference population and improved precision) have recently become available in clinical practice (4-7). Many types of parameters are used to distinguish USAP patients from non-cardiac chest pain patients (NCCP) patients (8) . Even though the specificity and the sensitivity of Troponin I are high in myocardial infarction (MI), it is not enough to distinguish the USAP patients from the NCCP patients; and in order to detect it in the blood, time is needed. Therefore, new and more convenient bio-chemical parameters are needed. SCUBE1 has been recently used as an early indicator for the diagnosis of ACS (9) .
The molecules of SCUBE1 are stored inside the alpha granules in the inactive platelets. After the activation by thrombin, it is translocated to the surface of the platelet, secreted as small soluble forms, and incorporated into the thrombus. The accumulation of SCUBE1 is detected in human beings as immunohistochemistry in the sub-endothelial matrix of advanced atherosclerotic lesions (4). Our primary goal in this study was to evaluate whether SCUBE1 and routine laboratory parameters are effective in differentiating patients presenting with the clinical symptoms of USAP from the ones with NSTEMI and NCCP. Our second goal was to evaluate whether SCUBE1 would be a predictive biochemical indicator of the prevalence and severity of coronary artery disease in all patients.
Materials and Methods

Study design
This study was approved by our institutional ethical review boards. Written informed consent was obtained from the participants. The investigation conforms to the principles outlined in the Declaration of Helsinki.
Study population
In this study, 220 patients who had chest pain, sweating that gave the impression of ACS, shortness of breath, nausea, stomach ache, fainting problems that are equal to angina symptoms, and 45 healthy volunteers participated. Thirty-five of the participants were omitted because of their refusal of treatment, lack of data in their files, or laboratory mistakes. The study groups were designed according to AHA criteria (2) . Patients were classified into four groups: USAP (n=44) because there was a myocardial ischemia without myocardial necrosis; NSTEMI (n=50) because they were associated with elevated myocardial necrosis markers and without any elevation in ST-segments in the ECG; segment elevation myocardial infarction (STEMI) (n=45) because they had acute chest pain and/or persistent (>20 min) ST-segment elevation and elevated necrosis markers; and NCCP (n=46). The verification of the ACS diagnosis was done by angiography. In total, 230 patients were enrolled (including the control group (CG) consisting of 45 healthy individuals). USAP and NSTEMI groups were classified into three groups according to their GRACE scores: 1-108=low, 109-140=average, and 141-372=high. The GENSI-NI score was classified into two sub-categories: 0-19=mild, >20=se-rious. Blood samples were collected from the patients on admission to the emergency department for their complaints. We studied the SCUBE1, Troponin I, and creatine kinase-MB (CK-MB). A power analysis (1-β=0.9, α=0.05) determined that a NCCP size of 16 patients and a CG size of 13 patients were sufficient to stratify this patient cohort; 91 patients in total (NCCP: 46 and CG: 45) were enrolled.
Exclusion criteria
People under 18 years of age, people who had problems in the last one month such as pulmonary embolism, ischemic stroke, deep vein thrombosis, peripheral arterial embolism, pneumonitis, ACS, transient ischemic attack, pulmonary edema, hemorrhagic stroke, serious valvular heart disease, myocarditis, endocarditis, coronary artery bypass grafting, and coronary percutaneous cases were excluded from the study. Renal impairments with serum creatinine levels higher than 2.5, hepatitis with elevated liver enzymes, cancer, hematologic diseases, and rheumatology diseases were also excluded from the study. Lastly, pregnant or recently postpartum females were excluded.
Preparations of samples and measurements
Blood samples were collected from the patients on admission. For SCUBE1 measurements, blood samples were kept 10-20 minutes, and centrifuged at 3000 cycle/min for ten minutes and then kept at -30 degree Celsius in a freezer. Before the measurements, the samples reached room temperature. An ELISA study was conducted with SCUBE1 (Human Signal Peptide, Cub and Uegf-like Domain Containing Protein 1, Elisa Kit, Bioassay Technology Laboratory, Catalogue Number: E3142hu. Crystal Day Biotech Co. Ltd., China). The test results were compared with other patient parameters.
Statistical analysis
The data obtained from the study was calculated through the program IBM Statistical Package for Social Sciences version 20 (IBM SPSS Statistics; Armonk, NY, USA). Quantitative data were expressed as median, min-max; and qualitative values were expressed as a percentage. Chi-square analysis was performed for nominal data. End group analysis was performed. The Kolmogorov-Smirnov test was used to evaluate whether the numerical variables were normally distributed or not. Groups and subgroups did not show normal distribution. Accordingly, a Kruskal-Wallis analysis was used, and statistically significant differences were seen between the patient subgroups (p<0.01). A Bonferroni corrected Mann-Whitney U test was used to assess the differences (p=0.05/10=0.005). Spearman correlation analysis was performed to evaluate the relationship between SCUBE1 levels and variables. Calculated p values less than 0.05 were considered statistically significant.
Results
There was no correlation between SCUBE1 values and age. There was no significant difference between the patients and the CG groups in SCUBE1 values (p=0.65) (Figure 1 ). Troponin I values were different among the patients and the CG groups (p<0.001). Troponin I levels in the USAP, NSTEMI and STEMI groups were significantly higher than the NCCP group (p<0.001). Troponin I levels in the USAP group were significantly lower than the STEMI and NSTEMI groups (p<0.001) (Figure 2) .
In NSTEMI and STEMI groups, CK-MB values were significantly higher than the NCCP and CG groups (p<0.001). Routine hematologic parameters were calculated (Table 1) .
In terms of the risk factors for ACS, 40 of the 44 USAP patients (52.3%) had chronic atherosclerosis disease in their previous patient history (Table 2 ). There was no difference among the USAP middle-low and high-risk sub groups in terms of SCUBE1, GENSINI, and GRACE scores (p=0.481, 0.932, and 0.585, respectively) ( Table 3 ). There were no differences for SCUBE1 values between the low and high-risk groups in the GENSINI, which were calculated according to the angiography results of the USAP, NSTEMI, and STEMI groups (p=0.59). In the values of GRACE's inside-hospital risk scoring, there was no difference among the three groups, which were categorized as low, middle, and high risk for the values of SCUBE1 (p=0.370). There were differences among the groups that were categorized as Table 1 . Statistical significance of variables according to study groups low, middle, and high in calculations of the six-month risk GRACE scores (p=0.022). The NSTEMI group had a higher six-month risk GRACE score than the USAP group.
Discussion
In our study, we aimed to find SCUBE1's efficacy in separating USAP and NSTEMI, which was already studied in various ischemic situations because ACS, ischemic stroke, and CAD showed positive results (4, 9) Also, we aimed to discover if SCUBE1 levels can differentiate the NCCP patients from the ACS patients. We compared some parameters and two ACS scorings with SCUBE1: Troponin I, CK-MB, and the degrees of GRACE and GENSINI scores.
Troponin I and CK-MB are used in the diagnosis of myocardial infarction as cardiac indicators all around the world. However, their roles are limited in USAP diagnosis and require time for diagnosis (10, 11) . Before the start of myocardial necrosis in the early period when the coronary perfusion defects occur, novel indicators will have an important necessity in diagnosis and treatment.
The SCUBE1 protein was first reported in the field of inflammation. Initially, SCUBE1 was only thought to be secreted in endothelial cells (12) . In the study they conducted, Karabacak et al. (13) revealed that there was a meaningful difference between the SCUBE1 rates of hypertensive crises patients who presented to emergency services in comparison with a healthy control group. It is thought that this result can be related to probable endothelium damage. Tu et al. (14) showed that SCUBE1 was secreted at a higher rate than thrombocytes. It is known that thrombocyte aggregation accounts for ACS and acute ischemic stroke. Studies have proved that SCUBE1 is secreted from an active thrombocyte surface (4). They showed that it is secreted from alpha granules following thrombocyte aggregation and SCUBE1 is contained in the human RNA as well. Moreover, SCUBE1 was detected in thrombus and atherosclerotic lesions that are rich in thrombocytes (15) . In the study of Mentese et al. (16) , it was stated that the reason for the higher SCUBE1 level found in a gastric cancer study can be related to high thrombosis existing in probable malignancies. It is not clearly understood how SCUBE1 functions in atherosclerotic plaques and thrombus or why it is secreted by active thrombocytes.
In their study, Dai et al. (4) showed that plasma SCUBE1 is measurable in plasma for about four days, and starts to rise within 6 hours after thrombocyte activation. However, the rapid rise of SCUBE1 was shown in the study by Turkmen et al (17) , in which they found SCUBE1 rises rapidly 2 hours after the start of acute mesentery ischemia. SCUBE1 was considerably higher in comparison to the control group in chronic CAD, ACS, and acute ischemic stroke (AIS). Nevertheless, they expressed it would not be accurate to establish a meaningful correlation with a single measurement of SCUBE1 in the control group (12) . Peacock WF, from Ohio University, said that the study by Dai et al. (4) was a promising indicator; but he criticized the mistakes in methodology in the study (18) . Sonmez, one of our authors, previously studied SCUBE1 in ACS patients. In that study, in terms of SCUBE1, there were significant differences between the NSTEMI and NCCP groups (8) . But there were no significant differences between the CG group and the patients in terms of SCUBE1 in our study (p=0.65).
Troponin I rates were found to be significantly higher in the NSTEMI and STEMI groups than in the NCCP group. Troponin I could Table 2 . The frequency rate of diseases among the groups distinguish NCCP patients from MI patients, and it was detected as significantly lower than the NSTEMI group in the USAP group. The parameters for Troponin I in our study were compatible with the literature (19) . Francis et al found in their study, which was conducted with 710 patients, that CK-MB rates detected the ACS patients (20) . CK-MB was high in ACS patients in our study as well. Considering the research, there emerged contradictory results in similar studies of SCUBE1. In our opinion, one of the reasons may be the studying techniques and kit differences. Another reason may be the blood sampling times. But in this, and the previous studies, blood sampling times were not classified in the patients. There might be other reasons as well. We are of the opinion that new research is needed to discuss this issue.
Study limitations
Blood sampling times were not classified for the patients. It might have affected the results. This study resulted as negative for SCUBE1 to diagnose any ACS. As far as we know, the kit that we used was different from the previously used kits. The lack of positive or negative findings for this kit was the limitation for efficient discussion. We did not classify the time between the patients' admission to the emergency department and the start of their complaints.
Conclusion
In our study, we found that SCUBE1 was not an effective marker for USAP and other ACS patients. No negative or positive correlations were detected between the values of SCUBE1 and the scorings of GENSINI and GRACE. The contradictory results were gathered from studies done with SCUBE1 and further studies are needed to enlighten this point. Informed Consent: Written informed consent was obtained from participants who participated in this study.
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